Kuwait University Math 102 January 13, 2004
Dept of Math and Comp Sci _Final Exam Duration: 2 hours

CALCULATORS, MOBILE PHONES AND PAGERS ARE NOT ALLOWED

1. Given that f(z) = 2+ In(e + tanhz).

(a) Explain why the domain of { is {~00, c0). (1 point)
(b) Show that f is one-to-one on its domain. (2 point)
(c) Show that the point P(1,0) is on the graph of £, and find the equation of the tangent line to
the graph of f~! ot P. (8 points)
2. (s) Use logarthmic diffventaton tofind 22| i
z=0
Iz+l|""' * (8 poiate)

i (e'“’-l-sedm)w

(b) Evaluate l11‘_139mt;a:1“ (lnz - sinhz) (8 points)
3. Evaluate the following integrals (4 points each)
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5. Find the area of the region that is inside the graphs of both polar equations r = sinf and r = sin 24.
(8 points)

6. (a) Find the equation of the sphere whose one diameter has the end points A(5,-3,-2) and
B(-1,1,4).

(3 points)

(b) Find the equation of the plane that contains P(5,0,2) and thelinez = 4+3t, y=3-2%,
2==3+1

(3 points)
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4. The curves are drawn below. They intersect in the first quadrant when @ = 0, 5 By symmetry
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6. (a) Center is C(2,~1,1). Radius = }d(4, B} = d{C', A) = d(C, B) = v&
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mesns_a_ -+ {y+ 10+ (- 1P =2 o Al -loly-%-16=0
(b) The u_mpm also contains (4,3, -3). The vector a = {1,~3,5) corresponds to OP, The vecter

b= (3,-2,1) Is in the direction of the line.
ijok
Anormaltotheplane =axb=|1 -3 5[ =T+ 14j + 7k
3 -21
Bquation is: ~ 7(z =5} + M{y~O+7(z~D=0 o z+y+z-7=0
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1. f(z) =z + In(e + tanhz)

(a) —1 < tanhz < 1 Vz, and e > 1 = ¢ + tanhz > 0 Vz. Thus, ln(e + tanhz) is well-defined for
all z, so Dy = (—00,00).

(b) fi(z) =1+ fffThjﬁ > 0 for all z => f is increasing on (—o00,00). Thus, f is one-to-one on

(—00, 00).
(c) f(0) =lne=1= f1(1) =0, so P(1,0) is on the graph of f~.
FO)y=1+1=1+¢"
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Tangent line: y= 1;?(‘” —1) or (1+ e Vy—z+1=0
2. (a) lny= (sin"'z)Injc + 1| - In(e~** + sechz) — $ In (27% + £?)
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y(0) = 4,50 4/(0) = (-3 = 2
(b) Inz — sinhz = (lnz) (1 _ Sil:h:r)
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(b) v =In(sinz) dv = sinzdz du = $%dx U= —COSZT

J (In(sinz))sinzdr = uv— [vdu= — (ln(sin:c)) (cos:t:) + [ 222 cos zdx

smx

= —(In(sinz)) (cos z) + [ 18024z = — (In(sinz)) (cosz) + [(cscz — sinz

= — (ln(sinz)) (cosz) + In|escx — cotx| +cosz + C
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S %dx = [+Vtanzsec’zd(tanz) = [ Vtanz(1 + tan? r)d(tan z) *=2" Ju?(1 + u?)du
= 2w 4 24724 C = 2 (tanz)¥? + 2 (tanz)/? + C,
f CS(:;IAI d:E = f (COS :I:) -4 sinfbdl,‘ = — f (COS ;1;)_4 d(cOS :1:) = % (COS ZL‘) + C’l 3 sec 4+ C’2
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(d) Z5td = 4 4 B0 o (A B) 2+ Co+ 44 =222 — 2 + 8.

Thus, A=2, B=0, C=-—1.
25etids = [ 2dz — [ plidz =2lnjz| - Jtan 12+ C
4. x =secu dzr = secu tan udu
fﬁ\—ﬁiﬁdm = [ =zt secutanudu = [ cosudu =sinu = AEI—E:I
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de = lim [ tpdo = lm(32 - ¥52) = 22

5. The curves are drawn below. They intersect in the first quadrant when # = 0, 5. By symmetry

«/3 /2 /3 wf2
Area = 2x (A;+ Ap)= [ sin?0df + [ sin?20d6 = [ L(1 —cos20)df+ [ (1 — cos40)dfd
0 n/3 0 w/3

n

% 2|

= 1 (5 - [sin26)} ~ [3sin40]

6. (a) Center is C(2, —1,1). Radius = 1d(4, B) = d(C, A) = d(C, B) = V22
Equation is: (z-224+w+1)?+(z-1)2=22 o 2?4y’ 422442 —22-16=0
(b) The plane also contains Q(4,3, —3). The vector a = (1, —3,5) corresponds to 6_13 The vector
b= (3,—2,1) is in the direction of the line.

i j ok
A normal to the plane =axb=11 -3 5 |=Ti+1454+ 7k
3 21

Equation is: Tz—-5)+Uy—-0+7(z-2)=0 o 2+2y+2-7=0





